Investigations on Beggiatoa have been hindered by the inability to grow sufficient quantities of cells to warrant biochemical studies, and by the difficulty in maintaining stock cultures. In nature, however, these organisms are often found in very large masses and appear to be able to withstand adverse conditions for considerable periods of time.
The classification of Beggiatoa into various species, according to the diameter of the trichome, is obviously not satisfactory. This method has been used because insufficient information is available to devise a classification based on biochemical characteristics. The description of the family Beggiatoaceae in the seventh edition of Bergey's MIanual of Determinative Bacteriology (Breed, Murray, and Smith, 1957) ends with a plea for additional information. The situation is further complicated by the fact that the few pure cultures described in the literature are not available for comparative purposes.
In view of the above information, the investigation of the effect of cultural conditions on the growth of Beggiatoa was initiated to determine conditions which would provide good cell yields and increase the length of time of stock culture viability.
AIATERIALS AND AIETHODS
Organism. A Beggiatoa strain isolated by Maier (1963) from mud dredged from the bottom of Lake Erie was used in these studies. The trichomes stained gram-negative, were not sensitive to lysozyme, and did not contain cellulose. Motility was due to a gliding motion, and flagella were not detectable. Cell diameter varied with cultural conditions, but averaged from 2.0 to 2.5 ,. On the basis of trichome diameter, Maier (1963) Warburg and Christian (1942 Fig. 1 . Heat-denatured catalase did not stimulate growth, and the trichomes were dispersed throughout the medium, with the exception of the top 2 to 5 mm. In the medium to which active catalase was added, the growth was almost exclusively at the surface, where it formed a heavy mat.
The effect of catalase on growth of Beggiatoa in semisolid medium in culture tubes is illustrated in Fig. 2 . The Beggiatoa in the medium with heat-denatured catalase grew at first only at the very bottom of the medium and moved at the end of 48 hr to the position shown. In 98 hr the narrow band of growth came to a stop about 1 cm from the surface. The trichomes in the presence of catalase at first grew throughout the entire medium, then moved to the tol, as the oxygen became depleted in the lower portion of the medium. The medium in both tubes was in equilibrium with the atmosphere prior to inoculation.
The growth of Begqiatoa on solid agar surfaces, with denatured and native catalase added, is illustrated in Fig. 3 (Chance, 1954) and increased with the age of the culture. The component was removed on addition of catalase to the extract.
The oxidized and reduced spectra of Beggiatoa extracts are shown in Fig. 5 Culture incubated 96 hr in Smith fermentation tubes. Gas production was negative with all substrates. a Trichomes from 1 liter of medium were harvested after 48 hr of growth at 28 C and washed once with 0.01% CaCl2 solution.
b Volume brought to 10 ml prior to treatment in 10-kc Raytheon sonic oscillator.
-Ten Sigma units per ml of activity prior to heat denaturation (20 min at 121 C).
d Nonsedimented at 10,000 X g for 10 min after treatment in 10-ke Raytheon sonic oscillator for 10 min. catalase were much more resistant to lysis during centrifugation and washing than were cells grown without catalase.
If Beggiatoa is related to Oscillatoria, as Cohn (1875), Maier (1963), and Pringsheim (1949) mainly in its spirally shaped morphology, was found by Dyar (1947) tions where the rate of l)eroxide formation is minimal and reduced by nonenzymatic processes.
The absorption spectra also indicate that the cytochrome system is lacking, or present in very low concentration. The oxidative mechanism may depend on flavin-linked systems, such as is the case with the cytochrome-negative lactobacilli (Dolin, 1961) . The production of hydrogen peroxides by these microaerophilic cultures, and the stimulation of growth by the addition of catalase (Bertho und Gluek, 1931; Davis, 1933; Mateles and Zuber, 1963) , have been well documented. Holman (1955) reported a similar effect of catalase on clostridia; Mateles and Zuber (1963) demonstrated that this observation was due to impurities in the liver extract Holman (1955) used as the source of catalase.
With the exception of the autotrophic strains used by Winogradsky (1887 Winogradsky ( , 1888 Winogradsky ( , 1949 and Kiel (1912) , the characteristics of the Beggiatoa strain employed in this investigation correspond very closely to other strains reported in the literature (Cataldi, 1940; Ellis, 1932; Faust and Wolfe, 1961; Scotten and Stokes, 1962; Morita and Stave, 1963) , and the stimulation by catalase may be a general l)henomenon for heterotrophic strains.
